
P
h

ys
ic

al
 A

ct
iv

it
y 

D
ia

ry
: 

Sc
h

oo
l 

D
ay

M
as

te
r 

1.
1

N
am

e:
  

 
 

 
 

 
 

 
D

at
e:

Ti
m

e 
A

ct
iv

it
y

Ti
m

e 
sp

en
t 

on
 a

ct
iv

it
y 

(m
in

u
te

s)

R
es

ti
n

g/
Sl

ee
p

in
g

Ve
ry

 L
ig

h
t/

Si
tt

in
g

Li
gh

t/
W

al
ki

n
g

M
od

er
at

e/
M

ed
iu

m
H

ea
vy

/
R

u
n

n
in

g 
To

ta
l 

M
in

u
te

s
(m

u
st

 =
 6

0)

5:
00

 a
.m

.

6:
00

 a
.m

.

7:
00

 a
.m

.

8:
00

 a
.m

.

9:
00

 a
.m

.

10
:0

0 
a.

m
.

11
:0

0 
a.

m
.

N
oo

n

1:
00

 p
.m

.

2:
00

 p
.m

.

3:
00

 p
.m

.

4:
00

 p
.m

.

5:
00

 p
.m

.

6:
00

 p
.m

.

7:
00

 p
.m

.

8:
00

 p
.m

.

9:
00

 p
.m

.

10
:0

0 
p.

m
.

11
:0

0 
p.

m
.

M
id

ni
gh

t

1:
00

 a
.m

.

2:
00

 a
.m

.

3:
00

 a
.m

.

4:
00

 a
.m

.

To
ta

l m
in

u
te

s
1,

44
0

K
ee

p 
tr

ac
k 

of
 y

ou
r 

ph
ys

ic
al

 a
ct

iv
it

ie
s 

fo
r 

a 
24

-h
ou

r 
pe

ri
od

 d
u

ri
n

g 
th

e 
sc

h
oo

l 
w

ee
k.

 W
it

h
in

 e
ac

h
 o

n
e-

h
ou

r 
ti

m
e 

sl
ot

, l
is

t 
th

e 
ac

ti
vi

ti
es

 y
ou

 p
ar

ti
ci

pa
te

d 
in

 
an

d 
in

di
ca

te
 t

h
e 

n
u

m
be

r 
of

 m
in

u
te

s 
yo

u
 s

pe
n

t 
on

 e
ac

h
 o

f 
ty

pe
 o

f 
ac

ti
vi

ty
 (

su
ch

 a
s 

sl
ee

p,
 s

it
ti

n
g 

ac
ti

vi
ti

es
, o

r 
h

ig
h

-l
ev

el
 r

u
n

n
in

g 
ac

ti
vi

ti
es

).



P
h

ys
ic

al
 A

ct
iv

it
y 

D
ia

ry
: 

W
ee

ke
n

d
 D

ay

M
as

te
r 

1.
2

N
am

e:
  

 
 

 
 

 
 

 
D

at
e:

Ti
m

e 
A

ct
iv

it
y

Ti
m

e 
sp

en
t 

on
 a

ct
iv

it
y 

(m
in

u
te

s)

R
es

ti
n

g/
Sl

ee
p

in
g

Ve
ry

 L
ig

h
t/

Si
tt

in
g

Li
gh

t/
W

al
ki

n
g

M
od

er
at

e/
M

ed
iu

m
H

ea
vy

/
R

u
n

n
in

g 
To

ta
l 

M
in

u
te

s
(m

u
st

 =
 6

0)

5:
00

 a
.m

.

6:
00

 a
.m

.

7:
00

 a
.m

.

8:
00

 a
.m

.

9:
00

 a
.m

.

10
:0

0 
a.

m
.

11
:0

0 
a.

m
.

N
oo

n

1:
00

 p
.m

.

2:
00

 p
.m

.

3:
00

 p
.m

.

4:
00

 p
.m

.

5:
00

 p
.m

.

6:
00

 p
.m

.

7:
00

 p
.m

.

8:
00

 p
.m

.

9:
00

 p
.m

.

10
:0

0 
p.

m
.

11
:0

0 
p.

m
.

M
id

ni
gh

t

1:
00

 a
.m

.

2:
00

 a
.m

.

3:
00

 a
.m

.

4:
00

 a
.m

.

To
ta

l m
in

u
te

s
1,

44
0

K
ee

p 
tr

ac
k 

of
 y

ou
r 

ph
ys

ic
al

 a
ct

iv
it

ie
s 

fo
r 

a 
24

-h
ou

r 
pe

ri
od

 d
u

ri
n

g 
th

e 
sc

h
oo

l 
w

ee
k.

 W
it

h
in

 e
ac

h
 o

n
e-

h
ou

r 
ti

m
e 

sl
ot

, l
is

t 
th

e 
ac

ti
vi

ti
es

 y
ou

 p
ar

ti
ci

pa
te

d 
in

 
an

d 
in

di
ca

te
 t

h
e 

n
u

m
be

r 
of

 m
in

u
te

s 
yo

u
 s

pe
n

t 
on

 e
ac

h
 o

f 
ty

pe
 o

f 
ac

ti
vi

ty
 (

su
ch

 a
s 

sl
ee

p,
 s

it
ti

n
g 

ac
ti

vi
ti

es
, o

r 
h

ig
h

-l
ev

el
 r

u
n

n
in

g 
ac

ti
vi

ti
es

).



Some Typical Activities and Energy Expended, 
by Intensity Level

Intensity Level, Activity                Energy Expended*
 (calories/hour)

Resting/Sleeping   60
 Sleeping

Very Light   85
(sitting activities)

 Watching television
 Playing computer games
 Listening to music
 Sitting in class
 Talking
 Using the Internet
 Eating and bathing

Light    140
(low-level activities)

 Doing household chores
 Walking
 Shopping

Moderate   285
(medium-level activities)

 Mowing lawns
 Bicycling
 Dancing (practice)
 Playing tennis

Heavy    400
(high-level activities)

 Swimming (practice)
 Playing basketball
 Participating in most athletic practices

* Average values for middle-school–aged people. The values include calories expended for basal 
metabolic rate (BMR).
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Serving Sizes for Various Beverages

       Milk 
    Serving size = 1 cup (8 fluid oz.) 
 
    Calories per serving: 
    Nonfat  =   85 calories 
    1% = 118 calories  
    2% = 137 calories 
    Whole    = 156 calories

    Fruit Juice
  Serving size = 1 cup (8 fluid oz.)

  Calories per serving:
  Apple juice  = 116 calories
  Grapefruit juice =   93 calories
  Orange juice  = 110 calories

Master 2.2



Master 2.3

Cheese and Hamburger Food Labels

Cheddar Cheese 

 

Hamburger—Just the Cooked Beef



The Energy Balance Equation

Energy Balance Equation: Ein = Eout

For adults, Ein = Eout means there is no weight gain or 
weight loss.

 
For children, adolescents, and teenagers: 

Master 2.4



Master 3.1

The Memo

ENERGY BALANCE CLINIC

MEMORANDUM

TO: Clinic Staff 

FROM: Dr. Chu

SUBJECT: Help

Dear Clinic Staff,

I’m learning a lot at the Energy Balance Conference, where I presented our paper on “Energy Bal-
ance in Adolescents.” It was a great success. In fact, a teacher in the audience asked me to talk to her 
middle school class tomorrow. What a great opportunity to discuss this important topic with those 
for whom it matters most!

Unfortunately, I have five patients scheduled for evaluation tomorrow. I need you to see them for me. 
You will find their files at the clinic office. The patients have completed food and activity diaries for a 
typical day. Please use your expertise to analyze their energy balance. If you have any questions, con-
sult the Energy Balance Reference Manual in the library.

Thanks so much. You’re great members of our team!

Sincerely,

Dr. Chu

P.S. By the way, you will have to present your analyses and recommendations to the clinic’s review 
board. We need their approval before we meet again with the patients.



Master 3.2

Calculating Energyin and Energyout

Place the appropriate numbers in the calculator boxes and then calculate your patient’s total 
Energyin and total Energyout.

Name:         Date:

Energyin

Energyout



Master 3.3

Patient Notes

ENERGY BALANCE CLINIC

PATIENT NOTES

Patient’s name

Patient’s question

Summary of Analysis

Total calories consumed (Ein):

Total calories used (Eout):

Explanation
How would you answer the patient’s question? Explain.

What is the appropriate energy balance for the patient? Should the patient be gaining weight, 
losing weight, or maintaining the same weight? Explain.

Recommendations
What recommendations do you have for the patient about his/her food consumption and 
physical activities?

Why would following the above recommendations lead to the appropriate energy balance for 
the patient?

Team:         Date:



Master 3.4

Evaluating Energy Balance 
Review Board Presentations

Criterion Score

2 1 0

Explanation The patient’s question 
was answered clearly 
and completely, using 
appropriate visual aids.

The patient’s ques-
tion was not answered 
clearly or was partially 
answered or was inap-
propriate or no visual 
aids were used.

The patient’s question 
was not answered and 
was inappropriate or no 
visual aids were used.

Recommendations Appropriate recommen-
dations were offered to 
help the patient attain a 
healthy energy balance.

Recommendations were 
offered to help the 
patient attain a healthy 
energy balance, but not 
all were appropriate.

No recommendations 
were offered to help 
the patient attain a 
healthy energy balance.

Team effort All team members par-
ticipated in developing 
the presentation.

Most team members 
participated in develop-
ing the presentation.

One or two team mem-
bers did most of the 
work in developing the 
presentation.

Participation as 
board member

One or more team 
members asked appro-
priate questions about 
two or more of the 
other presentations.

One or more team 
members asked appro-
priate questions about 
one of the other pre-
sentations.

No team members 
asked questions about 
any of the other pre-
sentations or only inap-
propriate questions 
were asked about other 
presentations.
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Ashley’s Patient File 

Official Patient Record — Confidential

  Patient name  Ashley V.

  Age 13 (years)  1 (month)   Sex    X female     male

  Height   61 (in.)     Weight  103 (lbs.)  5 (oz.)

Am I going to get fat?

I always ate as much as I wanted and never worried about my weight. I 
love my summer job giving tours at the art museum, and I keep busy doing 
other things I like—drawing, dancing, just being with my friends. But now 
all my friends are worried about getting fat, and they told me that one of 
these days I’ll understand why they’re concerned. Sure enough, I’ve gained 
3 pounds this summer! Am I going to get fat?

Referring physician   Dr. Keller

Referral information:

Ashley was referred to the clinic by her family doctor, Dr. 
Keller. He noted that Ashley weighed 100 pounds at the end of 
the school year. He told Ashley and her parents that her weight 
and summer weight gain were acceptable for a female of her age 
and height. He felt that an analysis of her energy balance 
state at the clinic might provide reassurance to Ashley and her 
parents that her weight gain is normal.

Initial clinic visit:

Dr. Chu met with Ashley and her father on August 10. He asked 
Ashley to keep track of her food consumption and physical activ-
ities and record a typical day on our Food and Physical Activi-
ties forms. He requested that Ashley return the forms to clinic 
staff for evaluation before her next appointment.
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Ashley’s Patient File 
Patient Name  Ashley V.

  Food Diary

Meal and Food    Carbohydrates (g) Fat (g)  Protein (g)
Breakfast
 Light cream cheese (2 tbsp.)    1.8 4.7 2.9
 Plain bagel, toasted  30.5 0.9 6.0
 Orange juice (8 fluid oz.)  25.5 0.1             1.6
 Breakfast total                      57.8            5.7      10.5

Lunch
 1% milk (8 fluid oz.)    11.3 2.5 7.7
 American cheese (1 oz.)     0.5 8.9 6.3
 Ham (1 oz.)     0.0 2.6 6.4
 Wheat bread (2 slices)   23.6 2.0 4.6
 Peanut butter (11⁄2 tbsp.)     3.8                12.4 6.9
 Celery (3 sticks)     0.7 0.0 0.1
 Lunch total   39.9          28.4       32.0
 
Dinner
 Sirloin steak (5 oz.)     0.0 9.6          43.0
 Tossed green salad (2 cups)     3.1 0.3            1.5
 Blue cheese dressing (2 tbsp.)     1.7                 11.6            1.9
 Baked potato, with skin   50.9 0.2            4.4
 Light sour cream (2 tbsp.)     1.3 3.6 0.9
 Strawberries (1/2 cup)     5.3 0.3 0.5
 Pound cake (1 piece)   33.7                17.5 3.6
 Light whipped cream (1/2 cup)     1.8                18.4  1.3
 Dinner total   97.8          61.5       57.1

Snacks
 Popcorn, with oil and salt   25.2                12.4            4.0
    (4 cups)
 Butter (1 tsp.)     0.0 3.8 0.0
 Snack total   25.2          16.2        4.0

Physical Activity Diary

Intensity Level and Activity Hours Intensity Level and Activity Hours
Resting  Light 
 sleeping 9.0  doing household chores          1.0
Very light   conducting tours 2.0
 eating and bathing 4.0 Moderate  
 watching television 2.0  dancing (practice)                 1.0
 attending art class 3.0 Heavy
 talking on the telephone          1.0  (none)                                  0.0
      reading         1.0
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Emily’s Patient File 

Official Patient Record — Confidential

  Patient name  Emily G.

  Age 13 (years)  6 (months)   Sex    X female     male

  Height   62 (in.)    Weight   125 (lbs.)  2 (oz.)

Am I gaining too much weight?

My doctor thinks I’ve gained too much weight this summer. I have gained 
weight, but I don’t think it’s that big a deal. My family just has big people—
it’s in our genes. My mom said she weighed more than I do at my age, so I 
think I’m fine. It’s natural for me to be gaining weight now.

Referring physician   Dr. Russo

Referral information:

Emily was referred to the clinic by the family’s doctor, Dr. 
Russo. Dr. Russo noted that Emily has gained 11 pounds over the 
summer. She recommends an energy balance evaluation for Emily. 
If necessary, perhaps the clinic staff can explain to Emily 
the health risks of being overweight, and give her advice about 
making changes in her diet and exercise so that she can avoid 
becoming overweight.

Initial clinic visit:

Dr. Chu met with Emily and her mother on August 3. He noted 
that both Emily and her mother commented that the visit was 
unnecessary because Emily “is perfectly healthy.” He asked Emily 
to keep track of her food consumption and physical activi-
ties and record a typical day on our Food and Physical Activ-
ity forms. He asked that Emily return the forms to clinic staff 
for evaluation before her next appointment. Emily reluctantly 
agreed.



Emily’s Patient File 
Patient Name  Emily G.

  Food Diary

Meal and Food    Carbohydrates (g) Fat (g)  Protein (g)
Breakfast
   Refried beans (1/2 cup)   24.2                 9.0 8.1
 Shredded cheddar cheese     0.4                 9.4 7.1
    (1 oz.)
 Flour tortilla (1)   27.2 3.5 4.3
 Soda, cola (12 fluid oz.)   36.9 0.0 0.0
 Breakfast total                      88.7          21.9       19.5

Lunch
 Spaghetti (11⁄2 cups)   59.5                  1.4          10.0
 Meatless spaghetti sauce   13.8 3.9            2.8
    (3/4 cup)
 Ground beef (2 oz.)     0.0                10.4          13.6
 Tossed green salad (2 cups)     3.1                  0.3            1.5
 Thousand Island dressing     9.8                20.3 0.8
    (4 tbsp.)
 Soda, cola (12 fluid oz.)   36.9 0.0 0.0
 Lunch total                     123.1          36.3       28.7

Snacks
 Chocolate chip cookies (4)   24.7                11.7 2.2
 Soda, cola (12 fluid oz.)   36.9                 0.0 0.0
 Snack total                      61.6          11.7        2.2

Dinner
 Beef, bean, and cheese burrito  39.7                13.3           14.6
    (2 burritos)
 Chopped tomatoes (1/8 cup)    0.8 0.1 0.2
 Spanish rice (1/2 cup)   21.3 0.1 2.8
 Soda, cola (12 fluid oz.)   36.9 0.0 0.0
   Dinner total                      98.7           13.5       17.6

Physical Activity Diary

Intensity Level and Activity Hours Intensity Level and Activity Hours
Resting  Light 
 sleeping 7.0  doing household chores          1.0
Very light   shopping 2.0
 watching television 4.0 Moderate  
 cooking                                  1.0  (none)                              1.0
 visiting friends                      2.0 Heavy
 reading                                  1.0  (none)                                  0.0
      browsing the Internet       2.0
      eating and bathing       4.0

Master 3.6
(page 2 of 2)
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Enrique’s Patient File 

Official Patient Record — Confidential

  Patient name  Enrique S.

  Age 13 (years)  4 (months)   Sex         female        X    male

  Height   62 (in.)     Weight  92 (lbs.)  3 (oz.)

Why am I losing weight?

I’ve been working out all summer. I need to build up my muscles for swim-
ming and basketball. I eat well and I exercise, so I should be building 
muscle, right? But I’ve lost more than 5 pounds this summer! And on top of 
that, I’m tired all the time, so now I don’t feel like I can work out any more. 
What’s wrong with me? Am I sick or something?

Referring physician   Dr. Phillips

Referral information:

Enrique was referred to the Clinic by his primary care physi-
cian, Dr. Phillips. Dr. Phillips noted that Enrique weighed 100 
pounds at the end of the school year. He is concerned about 
Enrique’s weight loss, but the tests he ran did not indicate 
any infections or other diseases. He would like the Clinic to 
evaluate Enrique’s energy balance to see if that can explain his 
weight loss and fatigue.

Initial clinic visit:

Dr. Chu met with Enrique and his father on August 9. He asked 
Enrique to keep track of his food consumption and physical 
activities for the next week and record a typical day on our 
Food and Physical Activity forms. He asked Enrique to return 
the forms to clinic staff for evaluation before his next 
appointment.
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Enrique’s Patient File 
Patient Name  Enrique S.

  Food Diary

Meal and Food    Carbohydrates (g) Fat (g)  Protein (g)
Breakfast
      2% milk (8 fluid oz.)    11.4 4.5 7.9
 Apple-cinnamon Pop Tart   37.5 5.3 2.3
 Breakfast total                      48.9           9.8       10.2

Lunch
    2% milk (16 fluid oz.)   22.7 9.0           15.7
 Peanut butter (2 tbsp.)     5.1                16.5 9.2
 Jelly (1 tbsp.)    13.2 0.0 0.0
 White bread (2 slices)   24.8  1.8 4.1
 Pear   25.1 0.7 0.6
 Chocolate cookies (3)   28.2                10.2 3.0
 Lunch total                     119.1          38.2       32.6

Dinner
    2% milk (12 fluid oz.)                               17.0 6.8           17.0
 Lasagna (6 oz.)  30.2                 13.6          26.3
 Garlic bread (2 slices)  29.5 8.7            5.0
 Green beans (1 cup)    6.1 0.1  1.5
 Dinner total                     82.8           29.2       49.8

Snacks
    Banana  27.6 0.6            1.2
 Sports drink (32 fluid oz.)  56.0 0.0 0.0
 Fruit rolls (2)  47.8                   1.7 0.6
 Fruit punch (12 fluid oz.)                               41.6 0.0 0.0
 2% milk (8 fluid oz.)   11.4 4.5 7.9
 Snack total                    184.4            6.8 9.7

Physical Activity Diary

Intensity Level and Activity Hours Intensity Level and Activity Hours
Resting  Light 
 sleeping                                10.0  doing household chores          0.5

Very light  Moderate   
 watching television       2.0  mowing lawn                        1.0 
 playing computer games           1.0  bicycling    1.5
 browsing Internet                   1.0  
 listening to music                    1.0 Heavy 
      eating and bathing  3.0  swimming (practice) 2.0
    playing basketball                  1.0
    



MasterMaster 3.8
(page 1 of 2)

Jerome’s Patient File 

Official Patient Record — Confidential

  Patient name  Jerome J.

  Age 13 (years)  8 (months)   Sex         female        X    male

  Height   62 (in.)     Weight  134 (lbs.)  2 (oz.)

Why am I gaining weight?

I’ve gained more than 20 pounds this summer! I can’t figure out why. I don’t 
eat that much. Lots of my friends eat five or six different things at one meal, 
but I only have one or two foods. I keep busy with my computer hobbies 
and visiting my friends. And I usually walk to my friends’ homes. What’s 
going on? I must have a gland problem.

Referring physician   Dr. Washington

Referral information:

Jerome was referred to the clinic by the family physician, Dr. 
Washington. Dr. Washington noted that Jerome weighed 110 pounds 
at the end of the school year. She is quite concerned about 
Jerome’s weight gain and requested that the clinic staff evalu-
ate Jerome’s energy balance.

Initial clinic visit:

Dr. Chu met with Jerome and his mother on August 11. He asked 
Jerome to keep track of his food consumption and physical activ-
ities for the next week and record a typical day on our Food 
and Physical Activity forms. He asked Jerome to return the forms 
to clinic staff for evaluation before his next appointment.
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Jerome’s Patient File 
Patient Name  Jerome J.

  Food Diary

Meal and Food    Carbohydrates (g) Fat (g)  Protein (g)
Breakfast
      2% milk (8 fluid oz.)    11.4 4.5 7.9
 Sugar Smacks cereal   63.1                  1.4 4.7
 Breakfast total   74.5            5.9       12.6

Lunch
   Meat and cheese pizza   79.5               27.8          40.5
    (4 slices)
 Lunch total                      79.5          27.8       40.5

Dinner
    Fast food double hamburger   42.9               27.9          29.9
 Super-size French fries   77.0               29.0            9.0
 Cola drink (12 fluid oz.)   36.9                 0.0            0.0
 Dinner total                     156.8          56.9       38.9

Snacks
    Cola drink (12 fluid oz.)   36.9                 0.0            0.0
 Popcorn, with oil & salt   31.5                15.5            4.9
    (5 cups)
 Butter (1 tsp.)    0.0                  3.8            0.0
 Snack total  68.4           19.3        4.9

Physical Activity Diary

Intensity Level and Activity Hours Intensity Level and Activity Hours
Resting  Light 
 sleeping                                10.0  doing household chores   0.5
Very light   walking the dog    1.0
 watching television                  4.0  walking to friends’ homes   0.5
 playing computer games           3.0  Moderate
 browsing Internet                   2.0  (none)   0.0
 eating and bathing                  3.0 Heavy
    (none)   0.0
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Kim’s Patient File 

Official Patient Record — Confidential

  Patient name  Kim R.

  Age 12 (years)  3 (months)   Sex     X   female            male

  Height   58 (in.)     Weight  99 (lbs.)  12 (oz.)

Why can’t I lose weight?

I’m going to be a cheerleader next year, and you know what those cheer-
leading outfits are like. Mine is already a little tight, so I need to lose 
weight. I’ve been careful all summer not to overeat. I hardly ever have des-
sert and I only snack on carrots and reduced-calorie treats. But I haven’t lost 
a single pound! It doesn’t help that my mom keeps trying to fatten me up. 
She wants me to gain weight. Can you believe it?!

Referring physician   Dr. Abrams

Referral information:

Kim was referred to the clinic by her pediatrician, Dr. Abrams. 
Dr. Abrams noted that Kim began and ended the summer at the 
same weight, 100 pounds. She expressed concern about Kim’s aver-
sion to food and also noted a growing conflict between Kim and 
her mother regarding food issues.

Initial clinic visit:

Dr. Chu met with Kim and her mother on August 12. He asked 
Kim to keep track of her food consumption and physical activi-
ties and record a typical day on our Food and Physical Activity 
forms. He asked Kim to return them to clinic staff for evalua-
tion before her next appointment.



MasterMaster 3.9
(page 2 of 2)

Kim’s Patient File 
Patient Name  Kim R.

  Food Diary

Meal and Food    Carbohydrates (g) Fat (g)  Protein (g)
Breakfast
     Orange juice (8 fluid oz.)   25.5                 0.1 1.6
 Breakfast total                      25.5           0.1        1.6

Lunch
    Creamy Italian dressing (4 tbsp.)   4.9                21.1             0.2
 Shredded cheddar cheese    0.7                18.8           14.1
    (2 oz.)
 Hard-cooked egg (1)    0.6                 5.3             6.3
 Tossed green salad (2 cups)    3.1                 0.3              1.5
 Seasoned croutons (1 oz.)                                18.0                 5.2 3.1
 Lemonade (12 fluid oz.)  39.0                 0.0 0.4
 Lunch total                     66.3          50.7        25.6

Snack
    Raw baby carrots (12)   9.8                  0.6 1.0
 Diet cola (20 fluid oz.)   0.6                  0.0             0.6
 Snack total                     10.4            0.6         1.6

Dinner
    Chicken breast (8 oz.)   0.0                  8.1           70.4
 Green peas (1 cup)                               21.4                  0.6             7.5
 Raw tomato (1/2)   2.9                  0.2             0.5
 Corn on the cob (1 ear)                               19.3                  1.0             2.6
 White rice (1 cup)                               44.5                  0.4             4.3
 Lemonade (16 fluid oz.)                               52.1                  0.0 0.5
 Dinner total                                   140.2           10.3        85.8

Snacks
   Sherbet (1 cup)                              45.0                  3.0 1.6
     Frozen yogurt (11⁄2 cups)                              53.8                 13.0 8.6
   Snack total                     98.8           16.0       10.2

Physical Activity Diary

Intensity Level and Activity Hours Intensity Level and Activity Hours
Resting  Light 
 sleeping   8.0  doing household chores 0.5
Very light  Moderate
 watching television   2.0  playing tennis                        1.0
 talking on the telephone   2.0  cheerleading (practice) 2.5
 doing e-mail   1.0 Heavy
 reading   1.0  (none) 0.0
 listening to music   2.0 
 eating and bathing   4.0
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Master 3.11

Energy Balance Diagram

       ‘s Energy Balance
     (patient’s name)

Directions:

1. Write in the number of calories consumed in food (Ein) and the number of calories expended 
in BMR and physical activities (Eout) on the appropriate blanks in the diagram.

2. Calculate the expected pounds gained or lost during the summer using the formula below.*

(Ein – Eout) × 84

3,500

3. Draw in the balance so that it tilts upward or downward toward the appropriate number of 
pounds on the scale, as you determined from the calculation in Step 2.

4. Draw a box on the left side of the balance that represents the total number of calories 
consumed in food. Draw a box on the right side of the balance that represents the total 
number of calories used in BMR and physical activities. (If the same number of calories was 
consumed and used, the boxes should be the same size; if more calories were consumed than 
used, the box on the left side should be larger; and if more calories were used than consumed, 
the box on the right side should be larger.)

* This formula is based on 84 days in the summer and 3,500 calories per pound of stored fat tissue. A negative number 
indicates the number of pounds lost, and a positive number indicates the number of pounds gained.

Team:         Date:



Master 4.1

Award to Study Factors Affecting 
Energy Balance

Memorandum
FOR IMMEDIATE RELEASE

TO: Research Scientists
FROM: Director of Research
RE: Research Award

Congratulations everyone! We recently received an award from the National Calorie Council to 
investigate important questions about factors that affect energy balance. We will use mice as our 
experimental model and measure weight change as an indication of energy balance in the mice. Our 
three research questions are

1. Does genetics have an effect on weight gain in healthy infant mice?
2. Does the amount of food available affect weight gain in juvenile mice?
3. Does exercise in adult mice affect weight gain or loss?

  
Our institute received this award because of our earlier studies of energy balance in adolescents. The 
results of those studies give us something to build on as we explore this new area.

This research is very important to our understanding of basic relationships that may affect an indi-
vidual’s energy balance. Your hard work is greatly appreciated. I look forward to hearing about your 
results.

Energy Balance
Institute



Master 4.2

Memo to the Director on Research Question 1

Memorandum
TO: Director of Research
FROM: Research Team # 
RE: Analysis of Results from Experiment 1

Below, we describe the experiment to answer Research Question 1, our analysis of the results, and 
our conclusions.

Research question — Does genetics have an effect on weight gain in healthy infant mice?

Our hypothesis — Genetics does not affect weight gain in healthy infant mice.

Experiment — Our laboratory technician selected 10 newborn mice from Strain A and 10 newborn 
mice from Strain B. He weighed the mice weekly for eight weeks. 

Note: We directed the lab technician to use 10 mice from each strain because

Results and data analysis — See attached graph.

Conclusions — Our hypothesis was SUPPORTED or NOT SUPPORTED (circle one).

Ways that weight gain in the two strains of mice were similar:

Ways that weight gain in the two strains of mice were different:

Our conclusion about energy balance from this experiment is that 

Energy Balance
Institute
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Weights of Infant Mice from Strains 
A and B over Time

Weights of Strain A Infant Mice over Time

Mouse Weight (grams)

Week 0* Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8

1 1 5 9 17 21 25 29 29 29

2 1 6 9 17 23 27 30 30 30

3 1 7 11 16 21 26 30 30 30

4 1 4 10 14 20 25 30 30 30

5 1 4 9 15 21 24 31 31 31

6 1 4 11 16 19 25 33 33 33

7 1 5 12 17 19 25 32 32 32

8 1 7 9 18 23 23 28 28 28

9 1 4 10 15 23 25 28 28 28

10 1 4 10 15 20 25 29 29 29

Average
weight 1 5 10 16 21 25 30 30 30

* The experiment began the day the mice were born. The first week of the experiment was called “Week 0.”

Weights of Strain B Infant Mice over Time

Mouse Weight (grams)

Week 0* Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8

1 1 5 13 18 24 30 36 36 36

2 1 6 12 19 24 29 35 35 35

3 1 4 11 19 24 29 36 36 36

4 1 8 13 19 25 30 36 36 36

5 1 6 11 18 23 27 33 33 33

6 1 5 11 21 26 31 35 35 35

7 1 6 13 20 23 28 33 33 33

8 1 7 14 19 24 29 35 35 35

9 1 6 10 18 22 27 35 35 35

10 1 7 12 19 25 30 36 36 36

Average
weight 1 6 12 19 24 29 35 35 35

* The experiment began the day the mice were born. The first week of the experiment was called “Week 0.”
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Graph Paper

Name:         Date:
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Memo to the Director on Research Question 2

Memorandum
TO: Director of Research
FROM: Research Team # 
RE: Analysis of Results from Experiment 2 

Below, we describe the experiment to answer Research Question 2, our analysis of the results, and 
our conclusions.

Research question — Does the amount of food available affect weight gain in juvenile mice?

Our hypothesis — 

Experiment — We selected 10 3-week old mice from each in the following two conditions: 

 Limited food, no exercise   Unlimited food, no exercise
 Limited food, regular exercise   Unlimited food, regular exercise

We weighed the mice at the beginning of the experiment and weekly thereafter for five consecutive weeks.

Results and data analysis — See attached graph.

Conclusions — Our hypothesis was SUPPORTED or NOT SUPPORTED (circle one).

Ways that unlimited food availability affected weight gain in juvenile mice: 

Ways that limited food availability affected the weight gain in juvenile mice: 

Our conclusion about energy balance from this experiment is that 

Energy Balance
Institute
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Memo to the Director on Research Question 3

Memorandum
TO: Director of Research
FROM: Research Team # 
RE: Analysis of Results from Experiment 3

Below, we describe the experiment to answer Research Question 3, our analysis of the results, and 
our conclusions.

Research question — Does exercise in adult mice affect weight gain or loss?

Our hypothesis — 

Experiment — We selected 10 mice from each in the following two conditions: 

 No exercise, limited food   Regular exercise, limited food
 No exercise, unlimited food   Regular exercise, unlimited food

We weighed the mice at the beginning of the experiment and monthly thereafter for five consecutive months.

Results and data analysis — See attached graph.

Conclusions — Our hypothesis was SUPPORTED or NOT SUPPORTED (circle one).

Ways that regular exercise affected weight change in adult mice:  

Ways that lack of exercise affected weight change in adult mice:  

Our conclusion about energy balance from this experiment is that 

Energy Balance
Institute
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Summary of Research Findings

The Research Questions

1. Does genetics have an effect on weight gain in healthy 
infant mice?

2. Does the amount of food available affect weight gain in 
juvenile mice?

3. Does exercise in adult mice affect weight gain or loss?

Energy Balance
Institute



MasterMaster 4.9

Impact of Exercise on Weight of 
Overweight Adult Males
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Next Research Assignment

Memo
TO: Research Scientists
FROM: Director of Research
RE: Next Assignment

Excellent work everyone! Thank you for conducting the experiment and data analysis to answer 
Research Question 1. Let’s move on to the final research questions.

Even-numbered teams, please work on Research Question 2:

2. Does the amount of food available affect weight gain in juvenile mice?

Odd-numbered teams, please work on Research Question 3:

3. Does exercise in adult mice affect weight gain or loss?

Once again, I greatly appreciated your hard work. I look forward to hearing about your next results.

Energy Balance
Institute
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Experimental Design for Research Question 2

Team:          Date:

Experimental Design

Question:  Does the amount of food available affect weight gain in juvenile mice?

Hypothesis:

Procedure: Ten three-week-old mice from each of the two groups circled below were selected and 
raised under the conditions indicated. They were weighed once a week on the same 
day at the same time for a total of five consecutive weeks.
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Experimental Design for Research Question 3

Team:          Date:

Experimental Design

Question:  Does exercise in adult mice affect weight gain or loss?

Hypothesis:

Procedure: Ten two-month-old mice from each of the two groups circled below were selected and 
raised under the conditions indicated. They were weighed once a month on the same 
day at the same time for a total of five consecutive months. 
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Weights of Juvenile Mice with Limited Food 
and Regular Exercise over Time
Mouse Weight (grams)

Week 0* Week 1 Week 2 Week 3 Week 4 Week 5

1 16 20 25 31 31 31

2 16 19 24 30 30 30

3 16 18 23 28 28 28

4 16 19 23 27 27 27

5 19 18 22 26 26 26

6 13 16 22 26 26 26

7 19 16 23 28 28 28

8 13 19 24 29 29 29

9 19 18 23 28 28 28

10 13 17 21 28 28 28

Average
weight 16 18 23 28 28 28

* Mice were three weeks old at the beginning of the experiment, which was called “Week 0.”

Weights of Juvenile Mice with Unlimited 
Food and Regular Exercise over Time

Mouse Weight (grams)

Week 0* Week 1 Week 2 Week 3 Week 4 Week 5

1 13 23 28 36 36 36

2 13 22 27 36 36 36

3 13 24 29 36 36 36

4 19 26 33 41 41 41

5 19 25 33 40 40 40

6 16 24 30 38 38 38

7 16 24 30 39 39 39

8 13 23 29 37 37 37

9 19 24 30 37 37 37

10 16 25 31 40 40 40

Average
weight 16 24 30 38 38 38

* Mice were three weeks old at the beginning of the experiment, which was called “Week 0.”
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Weights of Juvenile Mice with Limited Food 
and No Exercise over Time

Mouse Weight (grams)

Week 0* Week 1 Week 2 Week 3 Week 4 Week 5

1 17 19 23 30 31 31

2 16 18 24 30 31 31

3 15 18 24 32 33 33

4 14 17 22 29 30 30

5 13 17 22 27 28 28

6 15 18 24 30 31 31

7 18 22 26 32 33 33

8 19 23 27 33 34 34

9 17 20 25 29 30 30

10 16 18 23 28 29 29

Average
weight 16 19 24 30 31 31

* Mice were three weeks old at the beginning of the experiment, which was called “Week 0.”

Weights of Juvenile Mice with Unlimited 
Food and No Exercise over Time

Mouse Weight (grams)

Week 0* Week 1 Week 2 Week 3 Week 4 Week 5

1 14 24 31 41 41 41

2 15 24 32 39 40 40

3 17 26 35 41 42 42

4 16 26 33 42 42 42

5 18 28 33 42 44 44

6 13 22 28 37 38 38

7 15 25 31 39 40 40

8 16 25 33 37 39 39

9 17 24 31 38 40 40

10 19 26 33 44 44 44

Average
weight 16 25 32 40 41 41

* Mice were three weeks old at the beginning of the experiment, which was called “Week 0.”
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Weights of Adult Mice with No Exercise and 
Unlimited Food over Time

Mouse Weight (grams)

Month 0* Month 1 Month 2 Month 3 Month 4 Month 5

1 30 32 33 35 37 39

2 30 32 33 34 36 38

3 30 34 34 36 38 40

4 30 31 33 33 36 37

5 30 33 33 35 36 38

6 30 31 32 32 34 36

7 30 30 31 33 35 38

8 30 34 35 36 38 39

9 30 30 31 32 34 38

10 30 33 35 35 36 37

Average
weight 30 32 33 34 36 38

* Mice were two months old at the beginning of the experiment, which was called “Month 0.”

Weights of Adult Mice with Regular Exercise 
and Unlimited Food over Time

Mouse Weight (grams)

Month 0* Month 1 Month 2 Month 3 Month 4 Month 5

1 30 30 29 29 29 29

2 30 29 29 28 27 27

3 30 29 29 28 27 27

4 30 30 30 29 29 29

5 30 29 28 28 28 28

6 30 30 29 29 28 28

7 30 29 28 28 28 28

8 30 30 30 29 29 29

9 30 30 30 29 28 28

10 30 29 28 28 27 27

Average
weight 30 30** 29 29** 28 28

* Mice were two months old at the beginning of the experiment, which was called “Month 0.”

** Rounded off to nearest whole number.
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Weights of Adult Mice with No Exercise and 
Limited Food over Time

Mouse Weight (grams)

Month 0* Month 1 Month 2 Month 3 Month 4 Month 5

1 30 30 31 32 32 33

2 30 30 31 31 32 32

3 30 30 31 32 33 34

4 30 31 32 32 33 35

5 30 30 30 30 31 31

6 30 29 30 30 31 30

7 30 30 31 32 33 33

8 30 30 29 30 30 31

9 30 30 31 31 33 33

10 30 30 29 30 32 33

Average
weight 30 30 31** 31 32 33**

                      * Mice were two months old at the beginning of the experiment, which was called “Month 0.”

                      ** Rounded off to nearest whole number.

Weights of Adult Mice with Regular Exercise 
and Limited Food over Time

Mouse Weight (grams)

Month 0* Month 1 Month 2 Month 3 Month 4 Month 5

1 30 29 27 25 23 23

2 30 29 26 25 24 24

3 30 29 28 27 26 25

4 30 30 29 27 25 24

5 30 28 25 24 22 22

6 30 28 26 25 23 22

7 30 29 27 24 23 23

8 30 29 28 27 25 24

9 30 30 30 28 27 27

10 30 29 29 28 27 26

Average
weight 30 29 28** 26 25** 24

                       * Mice were two months old at the beginning of the experiment, which was called “Month 0.”

                       ** Rounded off to nearest whole number.
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Increased Risk of Several Diseases 
with Overweight and Obesity

.
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Letter to Myself

Dear Me,

Now that I am 40 years old, a healthy energy balance for 
me is . . . 

because . . . 

The challenges I am likely to have as an adult in maintaining 
energy balance are . . . 

Strategies I can use to manage the calories I consume are . . .

Strategies I can use to manage the calories I use are . . .

Name:         Date:


